Objective. To evaluate measurement properties of a set of public quality indicators on physical therapy.
Introduction
Quality improvements are of increasing importance in the field of health care. Health-care professionals, such as physical therapists constantly strive to improve the quality and professionalism of their care and there is a growing awareness of the importance of evidence-based physical therapy [1] . Simultaneously, declining trust in health-care institutions has led to a call for audits and inspections as well as more transparency of quality of care [2, 3] . To promote transparency and accountability in health systems, a need exists for performance indicators [4] . Moreover, benchmarks are seen as a powerful incentive to improve the quality of care [5] .
On behalf of the Dutch Healthcare Authority 23 indicators capturing the quality of physical therapy in primary care [6] were developed during a systematic iterative consensus procedure with all stakeholders, who agreed that the measurement aim was evaluative [7] , meaning that quality of care was measured to detect longitudinal changes. The indicators described 3 domains: the physical therapy care process (8 indicators), patient experience (10 indicators) and practice management (5 indicators) .
In this study, the eight indicators that capture the physical therapy care process will be the focal point. This set was based on the guideline which described the report of clinical reasoning in patient records [8] . To our knowledge this is the first time that such a set of indicators is evaluated systematically on criteria for good measurement properties as defined by Terwee et al. [9] They provided a framework to evaluate health-care questionnaires that was applied in this study to evaluate content validity, construct validity, reproducibility, floor and ceiling effects and interpretability of the quality indicators in the domain of the physical therapy process. The purpose of this study was to assess the quality indicators on these measurement properties.
Methods

Study population
Primary care physical therapy practices (n = 7199) were invited by the Royal Dutch Society for Physical Therapy to participate in a cohort study in 2009. In 2010, this invitation was repeated. Practices that did not participate in 2009 were urged to do so in 2010 by the health insurance companies with financial incentives.
Measures and data collection
The set of eight indicators is intended to capture the quality of the physical therapy care process. The indicators are based on a guideline that addressed the clinical reasoning process [8, [10] [11] [12] [13] [14] . The indicators focused on the process of screening and diagnostics (n = 2), goal setting and the subsequent the intervention (n = 2), monitoring the results (n = 1), global outcome measures (n = 2) and patient's treatment agreement (n = 1). Each indicator is composed of one or more items (questions), see Appendix. The indicator scores were calculated at the patient level as the ratio of the sum of the scores of the rated items to the total of possible item scores [4] and then transformed to the physical therapist level and the practice level by determining the patients' median score per therapist and practice.
Data for these indicators were collected by the physical therapists themselves for 2 months during each year using questionnaires to report retrospectively on 30 medical records. Therapists were asked to select patients who completed their treatment and to stratify on acute vs. chronic patients conform the habitual distribution in their own practice. For each patient record, therapists reported information on the questionnaires and patient characteristics including age, gender, direct access or referral, number of treatment sessions and treatment goal. The study was conducted in accordance with the Declaration of Helsinki.
Testing framework and statistical analyses
Content validity. Content validity was more or less guaranteed in the development procedure. However, as new ground is being broken, it is important to reflect on other aspects of content validity too, such as item selection and reduction, and the interpretability or understandability of the questions.
Construct validity. As construct validity relates scores on this instrument to that of other measures of the same underlying concept, it can be assessed by testing predefined hypothesis using known group techniques, i.e. about expected differences between 'known' groups [9] if no other instrument to compare with is available. Gijsbers van Wijk et al. [15] found that women were diagnosed and treated less quickly and less aggressively than men for ischemic heart disease, leading to less favorable outcomes. Deutscher et al. [16] found significantly lower functional status outcomes for female than for male patients with knee, cervical spine and shoulder impairments. It is hypothesized that the different view on men and women will also be present in physical therapy.
Hypothesis 1: Male patients will receive higher scores than female patients on outcome indicators 6 and 7.
Furthermore, Mayer et al. [17] reported that age has negative effects on the outcomes of tertiary rehabilitation for chronic disabling spinal disorders. Deutscher et al. [16] also found a negative effect of age on functional status outcomes in outpatient physical therapy practice, as well as higher outcome scores for patients with acute vs. chronic symptoms.
Hypothesis 2: Younger patients will receive higher scores than older patients on outcome indicators 6 and 7.
Hypothesis 3: Acute patients will receive higher scores than chronic patients on outcome indicators 6 and 7.
Hypotheses for the process indicators (indicators 1 through 5 and indicator 8) could not be formulated due to a lack of scientific evidence.
Logistic multilevel modeling in 'MlWin', version 2.02 was used to examine the effect on the two outcome indicators of each of the characteristics while controlling for others. Because skewness of the outcome distribution was high, the indicator scores were dichotomized (indicator score ≥50 = 1; <50 = 0). Age, gender and chronicity were also dichotomized with the following reference categories, younger than 65 years, female and acute patients (code 0). The use of multilevel analysis was necessary due to nested data (i.e. patients, therapists and practices) [18] . A very strict significance level of P < 0.001 was used because of the large size of the data set.
Reproducibility. Reproducibility is 'the degree to which repeated measures in stable persons (test-retest) provide similar answers' [9] . The data set collected in 2009 and 2010 and with different patients was not appropriate to proper testretest procedures. However, we decided to compare data in 2009 and 2010 at the therapist level and at the practice level using Spearman's rho to establish consistency.
The indicators were rated as positive with respect to the approximation of the reproducibility if the correlations between 2009 and 2010 were strong and significant at P < 0.001. As a rule of thumb, the guidelines by Cohen are used (ρ 0.1-0.3 is considered weak, 0.3-0.5 as moderate and >0.5 as strong) [19] .
Floor and ceiling effects. Floor and ceiling effects describe the percentage of respondents who received the highest or the lowest possible score. If these effects are present, differentiation is not possible and changes cannot be measured, which threatens both reliability and responsiveness of the indicators. This property was assessed by examining the percentage of therapists and practices that received the highest or lowest possible score. Terwee et al. [9] have set the threshold at <15% receiving the highest or lowest possible score.
Interpretability. As interpretability refers to the ability to assign qualitative meaning to quantitative scores [9] , subgroups were compared with assign meaning to the scores of the whole group of patients. Patient groups categorized by age (below 65/65 and older), gender (male/female), chronic care (yes/no) or direct access (yes/no) that were expected to differ based on a mixture of evidence (see the section on construct validity) and consensus were compared. Furthermore, in 2010, it became clear that health insurance companies shifted the measurement aim from evaluative to discriminative to help decide which practices would receive pay for performance. It is therefore conceivable that indicator scores in 2010 were higher than in 2009. Taking the mean score over the 2 years would then lead to overestimation of the indicator scores. To test this, the group of therapists that provided data only in 2009 was compared with those that only provided data in 2010. Logistic multilevel modeling was used for this property with a significance level of P < 0.001.
Results
Study population
From all physical therapy practices in the Netherlands invited to participate, a total of 3743 practices (52%) participated (of which 41.3% participated only in 2009, 39.5% only in 2010 and 19.2% in both years). Within the 3743 practices 11 274 therapists assessed a total of 311 751 patients. Table 1 presents characteristics of the practices and patients in the analyses. Data showed representativeness compared with a national representative sample [19] [20] [21] , although solo practices were underrepresented, larger practices were overrepresented and patients younger than 24 were also underrepresented.
Content validity
Item selection and reduction and interpretability of the items. In three discussion rounds indicator subjects were listed on importance, prioritized and last the indicators were defined. Consensus was reached on all indicators by all stakeholders after which the indicator set was judged on terminology and definitions by an expert group. A drawback of the procedure is that the questionnaire became quite lengthy. As therapists were involved in developing the questionnaire, they should be able to understand or interpret the questions properly. Two questions that were used in indicators 1 and 2 (the screening and diagnostic processes for direct access patients and referred patients) consisted of more than one question simultaneously. However, excluding these items did not change the outcomes for these indicators; therefore, it was assumed that these items did not cause problems with interpretation amongst the respondents. Overall, the content validity can be assessed as acceptable, but steps can be taken with respect to item reduction.
Descriptives of the indicator scores
Scores were high for all indicators, as seen in Fig. 1 . The outcome indicators 6 and 7 showed the highest room for improvement, followed by indicators 1 and 2 on screening and diagnostics and indicator 8 on patient involvement. Indicators 3, 4 and 5 on the intervention had median scores of 95% or higher.
Construct validity
The results in Table 2 show that all three hypotheses were confirmed. On the outcome indicators male had significantly higher odds than female to receive a higher score [indicator 6: 
Reproducibility
Spearman's rho was significant for all indicators and was moderately strong ranging from 0.35 to 0.5 at therapist level and from 0.30 to 0.40 at practice level, as seen in Fig. 2 . The approximation of reproducibility measured as correlation between 2009 and 2010 overall is rated moderately positive. However, the correlations for indicators 3 and 5 could not be estimated properly because of the extremely high percentages of maximum scores: 83.9% of the therapists had the maximum score on indicator 3 in both 2009 as 2010 and 96.2% had the maximum score on indicator 5 in both years. The same pattern occurred on the practice level (90.1 and 98.3%, respectively). We therefore consider the correlation for indicators 3 and 5 to be very strong.
Floor and ceiling effects
No floor effects were measured. Ceiling effects, however, were present for all indicators at the patient level, at therapist level and at practice level and for both years, ranging from 29.1% (indicator 6) to 95% (indicator 5) at patient level, at therapist level from 15% (indicator 6) to 93% (indicator 3) and last at practice level from 11% (indicator 6) to 95% (indicator 3) as seen in Table 3 (2009 and 2010 combined) . Overall, the ceiling effects are assessed as negative due to the high percentage of maximum scores on the indicators.
Interpretation
Age, gender, chronic care and direct access had significant effects on the outcome indicators 6 and 7 as discussed in the section Construct validity (see Table 2 ). Besides this, elderly patients (>65 years) had significantly lower odds to receive a higher score than patients younger than 65 years on all other indicators, except for indicator 1. Male patients had significantly higher odds than female patients only on indicator 4 and chronic patients had significantly lower odds than acute patients on indicators 4 and 5. 
Conclusion and discussion
Assessing the measurement properties of quality indicators is vital, but rarely described in the development process of quality indicators. The properties of the indicators for the psychical therapy process showed a mixed picture in terms of their appropriateness for use in the public domain (see Table 4 ). Most properties were rated moderately positive (reproducibility) to acceptable (content validity, construct validity and interpretability), but the presence of ceiling effects is problematic and it is recommended to reduce these effects before further implementation.
Explanation of the findings
Although reproducibility could not be assessed properly, an ap- Another possibility is that selection bias might have occurred, because in 2010 some health insurance companies began to reward higher quality practices. As the therapists could select the cases themselves, they could have influenced the outcomes of the indicators positively by selecting certain cases. Further, the high ceiling effects make it difficult to detect relevant changes in quality as well as to differentiate between therapists and practices at the high end of the scale. The ceiling effects of indicator 3 and 5 might be partially explained by the fact that they consisted of dichotomous items and thus had a higher chance of receiving maximum scores. Also, some physical therapists showed no variance at all in the data set. Even if a therapist is very consistent in their approach, this result is unlikely. This could mean that there is some contamination in the data, caused by these therapists that rated high scores on all indicators. For therapists who showed any variance at all, ceiling effects were ∼30% for indicators 1, 2 and 7 and ∼45% for indicators 3, 4 and 8, as seen in Table 3 . Furthermore, the indicators were based on the guidelines for physical therapy and capture the required level of care. It therefore is not surprising that the results were high, as most therapists are aware of these guidelines. Finally, selection bias could explain the high scores, as therapists could select the cases themselves.
Strength and weaknesses
It is difficult to assess whether inadequate properties tell us something about the indicators or whether they are caused by failures in the method of data collection. Selection bias could have caused higher ceiling effects as well as differences Indicator 5 is a dichotomous indicator.
Quality indicators physiotherapy • Quality measurement between the findings for 2009 and 2010, and is a threat to validity. The validity was also threatened, because not all physical therapists used electronic medical records (EMRs) to a full degree in which case the questionnaires had to be filled out retrospectively, possibly causing recall bias. The self-selection of the participating physiotherapists in relation to the perspective of pay for performance could also have led to overestimation of the indicator scores and possibly to higher ceiling effects. Furthermore, the data collection period was too short. In both years, therapists had 2 months to collect all data and the patients had to have completed their treatment episode which possibly led to exclusion of children (longer intervention period) and a underrepresentation of chronic and older patients. A limitation of the study was differences in measurement aims. In the beginning of the development process, the stakeholders agreed to use evaluative indicators. However, the health insurance companies later indicated that they wanted the indicators to be used for discriminative purposes as well. This could have affected the outcome of the indicators as the scores in 2010 were higher than in 2009. Taking the mean over 2009 and 2010 would then lead to overestimation of the outcomes. Further, different aims require different approaches for testing the properties of the indicators. For example, with respect to reproducibility, the between-therapist and between-practice variance is important for discriminative purposes but not for evaluative purposes [7] . In a separate test, it was shown that this property was met for discriminative purposes (see Table 1 , Supplementary Data Digital Content 1, in which the null models and intra-class correlation coefficients are presented for all indicators). However, to differentiate between therapists and practices, a norm for the required level of quality should have been established beforehand. Without a norm, inferences made based on the mean score of all practices remain arbitrary.
A drawback of the development process by consensus was that the indicators became quite general. All stakeholders had to be satisfied and the indicators had to be general enough to apply to all physical therapists and all patients. These factors led to indicators that focused more on the administrative component of the physical therapy process and less on measuring whether the physical therapist's diagnosis was in concurrence with the question for help, the treatment, the treatment goals and the treatment effect.
Implications for policy, future research and physical therapy
In a random sample of 200 practices it was shown that half of the practices already used the results to improve the quality of care, but the measurement properties need to be fortified for public disclosure. Selection bias can be reduced by randomizing the selection of patient cases. One way to achieve this goal would be to extract data directly from EMRs to obtain more control over the selection procedure, which could decrease the ceiling effects and thus provide more discriminative power to the indicators. Moreover, using EMRs for data collection would reduce the extra-administrative burden. In addition, establishing a clear evaluative or discriminative measurement aim would help to increase the feasibility of the instrument. All stakeholders should agree on the aim of the instrument as disagreement could lead to mistrust among therapists and thus a declining willingness to participate. If stakeholders choose to use the indicators for discriminative purposes, establishing a minimal required level of quality is essential to formulate conclusions on quality of care.
With respect to the general nature of the instrument, choices must be made. Asking more specific questions to establish whether the diagnostics, treatment and treatment goals are adequate for the condition of the patient will increase the usability of the indicators to improve the quality of care. The set of indicators could include the five most common conditions, i.e. lower back, neck, back, shoulder and knee complaints [23] . This would also be beneficial to the global outcome measures which can be described more precisely, that is condition specific and it is possible to include patientreported outcomes as well. However, some physical therapists would not be reached because of their specialty, such as pediatric or geriatric physical therapists. If the comparability of the entire group of therapists is most important to the stakeholders, improvements to the instrument can be made by excluding indicators that provide little information. We learned that keeping a broad scope might reduce the ability to draw meaningful conclusions on the level of quality in physical therapy.
To truly measure quality, it is imperative to have scientifically developed and tested quality measures. Too often, giant leaps in quality research are taken, under political pressure, time pressure or pressure from health insurance companies. Mountains are not climbed in one giant leap however, but step by step. With this study, the next small but valuable step in researching the quality of health care has been taken. 
